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[ftl¥»*cot5ffl] 

i. 

[1**8 3 ] HijfEg?«i*l«li v 'J 3 >B§S-fbl««fc y & 
«. fl^IfBIS**S15lrfcl^rM*^•8ffiA<«/Mc/«^i,ci:^ 

m*m i ~ 4 cd a *» . *t^-8iEt&cDigm<*iiiio 
mrfB*fe*iia±i^j$$ titzwm t & mx.tz¥m<*mw.\z 

tsi^x. 

MIB^KI*. S*jgJSA<IS**SlJ<J: y tmFiB*S<t^ 

[Mf3*87] fllfe*&*ilBi4>lcfc^T. M*«JSl4«iJlB 
v'J 3>S«i£CD#?LiBiae?|c;fc^Ti. ffiI3IS**Sl5<k 

So 

y . fiijiBis**si5icfcUNra^3i)SA<s/Mc^^ c t z 

?&m*m e *tz\t 7 ib«co*^^So 
[»*89] mm&mmt. mtzmmt&-rz>m&m 

[«*«io] mmuma. mm<p&mztei^x 

*»6<)l-BHb>r-f SKcoM^ £ =Tf -5 c <t £ 4#f& £ -T -S 
IM?86~9CD?*,. C*-f*tfr-il!BK<D¥«<*geo 
[H3R4I11] «WB*1fl>WI±l=M:» 3«ra*6Jtlfi 
£fl- L r IS 2 coafil*^fiE <* c £ £4*8t t ■? 

[ISI*«12] v'Jn>SiSi:. 



ygs. 

[at#8i 3] ffisBh>^iu^s*icfc^T. 
;•fiSttmfBvya>s«^:co^ls^ftellcfcl^r : fe,. mie 

[» #8 14] MfB h >*JHMi«tt-> 'J a >igg<b 

is* y & y . HiitBiiS4>*a5i=fc^Ta*j8iSA<a/jMc* 

* ct£1#{Sir SSsfcJSi 2-1 4CD5*.. L^-TtiA>. 

cis*8 16] fiiB h >^iujfe^isi*. gnsss**gi5 

8ti:r*S«*8l -4C05*.. ^-r^-iliet6co^» 

at. 

ffilBv y a >Mlbig<D*®£ . aib7K*^i?*;uN h* 

[I«*I118] HiIIB^b7jcm^V*iUNH*l*. A r 

£fci*K r j; ysi*tis^jsi±**xi:. mmt$&xf*m 

^-■S>iS3fc8l 7lBKc0^m<*KcO^JS^„ 
C1»*81 9] silffiV'r-J'P-K^^Xvtt. silfeSS 

4$fSt-r*fl!**i 8fBStC0^ai*lgcD^*ji„ 

fttTfZtmmi 8*fcl41 9IB©(Di^St4:IS(0^^ 
[»*8 2 1 ] B5ffiS*fc«fcl/7Jc*£«Jj!t)i!c»5c*«!: 
5R81 8-2 0C05*,. t^^-8IBKC0^S«:IS(D 

L T ^ t; X I*. N 2 #X i: H 2**X cDjl^ iSx <k y ^ h 

ct^itesjt-rsit^iii 8-2 o©5%. t^-r^- 

[IS^iI 2 3 ] MfB^Sli v 'J 3 J: l J U y , b(F 
IBK'Ib^liStlfBv' y 3 >*®CT)^blcJ; y^*tt*c 
<t£1#«i:-r-5»*8l 7-2 2CD5*>. 
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[8!*Jg 2 4 ] miiev y 3 >&S(OB^bii. HUtS V 'J 

*i LT#t;;tfX<t(0S£;tfX4Mcfl£j&;*ftfc7^D 
& ^7 X "7 1 = m -5 X *§ I c <fc y H ff $ ti & - 1 £ ft m 
ffZ,m*.&2 3f2«(0Sgat*l8(0f&j£;*;&. 
[IS?*ia 2 5 ] flffi v 'J 3 >B84blRli. BiFtE*®<Di& 
it<blc«fcy»*l££;h.*c££4#«£^&tt*Jl2 3fBtt 

St. 

i§iJfBvM3>Bglb|g(0$ffi£. A rSfcliK r <fc ygli 
£*;:tfx 1 (0;1£ #X * l=«MSt £ *tfc v -f a S£ ^ X 

±lcfc^T 1 0 12 c m-3jai±©m^)S$*-r * Cl £ £ 

ttt«.i*«2 6$fcii2 7 z&wxDmn&mnte&L* 

[H^2 9] tfJfBg*ifc«£tf7Xf££«fi£j£#7cm±: 

*®26~28©H. ^-T:ft^-JgfB»(O^S<*l«(D 
J£jjE*;j£o 

[«*J33 0] fIfBS*fc«tl/7k*^1«^»7c«<!: 
CtS4#fS<t-r«)ISI^Il2 6-2 8(05*>. tx-TtlA^- 

^fBecD^mt^ato^fiE^^o 

3 1 ] H!jfB«®l* v 'J 3 >S® J: M ft l J . Hi! 
IB^bKttffiFfBv'J a >*®(0§8iblc<fcyfl*J?E;**L£>c: 

ltM*m 3 2 ] glfB v U 3 >*®(0B8-lbl*. fflIB v 'J 
3>£Bi£. K r ££±:^&;F;Stt#X£lgfit£«fiE5E 

t-Ti)IS!^3 1 tBi£<Dpmi*IKro^J?!c^jio 
[S?t*JS 3 3 ] fiifB-> ') 3 >itlb|g|l*. HirfBv U 3 > 
£®(08rtHblc £ y »$J5E* ft -5 c t £4$8t t ? &it*Jg 

ftTtmt LT-£i;;0*x£(0S^;tfx*lcff2j&£;h.f;:7-< 
^ Qjfc^XvlcBSSL. B«B->y 3 >SffilcKS<bK 

[R*4f3 5] flfBv-f HtFlBvy 

3>g®_ti::as(^Ti oiZcm-sjajKom^Ntsw-r 
-5ct^i#at-r*i»^3 4ifif£(D^at*iiS(D^fi)c^ 



[ISt*Jl3 6] ffiiBv-f ^DSe^Xvl*. tiFfBv'J 

3 resile jsi^t i o vaiTaizf^x^m^L^-t^ 
^t&mt-rz>imm3 43^1*3 5iB«to^s(*p 

(0 

[I»3R^3 7] flJtBgfft£8tJ£JiE#7C»<k LT#fc# 
XI*. NH3**X-C?fcy. ffIIBK*$«lJ?EJ$»5c^<tL 

4-3 6(05*.. ^-rtt^-JlfBffi<D^a(*IS<D^ja* 

[f»*JJi3 8] flie^Stt^X<tgIIB02**Xi:fFfB 
NH3**Xtl*. 9 6. 5 : 3 : O. 5 <DftE.ttT?&& 

2tiZ,^t&mftz>tn*m3 7fB«(0^mttlK(Oft2 
JjEifc&o 

[1**113 9] fllBvy 3>S®^-7-Y^D3K^X 
vicKSt-^xe-ei*. MfBv'J 3>^ffi*<ll^ttK* 
o*fc<fct;g4b7kif§7vrt;UNH*|::B§S£ft&C<t£1* 

st<k-r£»#JS3 4-3 8(0-5*.. ^-fft^-JifBm© 

[01*94 o] ->y zi ^SffiJilc. mtasicj: y v 

y 3 >mtmzmi$.-r -sxnt . 

mriBvy 3>K-Ibpro^ffi$. Hb**^v*^NH* 

siitBms * *tfc -> 'J 3 >K-ibis jiic y- h j^jiE-r 
sifit ^ t $4$ej t -r i>*«^a(DSjg^ 

[»^I14 1 ] mZ&it*m? vAil'N H*li. A r 
^fel*K r J; yjlli*x-5 : ^5S , tt**Xt. S*fc*l^7K* 

Hfc v -f p JK^^ X v iz y J^fiE $ tt-S. Ci ^ t 
7J--5IM5JS3 4fB«a>^S»^M(0S!)g^9£o 
[^4 2] BfIfB-7-l'^PjR^Xvl*. fllBvy 
3>&*fi<7)*S]|::i3i^T i olZcm-Sjaiom^SBSS 
W-r-5-<t^^a<!:-r-SiS*Il4 1 1B«c7>^3H*iSS(D 

[if*«4 3] fFlB-7-r<7 Qfc^XvlS. gJfBv'J 
3>Sffi<0*ffilC}3L^-r 1 O VJJlTOT^XTmia^S 

^--5ci:£4#f&<k-f -i>»*JS4 i ^fc|*4 2lBK<0*iil 
<*^M(DSfit^. 

CW3RJS4 4] fHBSmi3«fet/7Km^*i?EfiE«-7c*t 
LT^t;**xii. NH3**x-r?fc^Cb^^fi![i:-r*ii 

^41-43(05*.. i^-rtifr-mtm<D*mi*mw. 

[li^4 5] HlIBS^j3«fci;*^^«fiE^«'5c*t 

l r **x li. n 2^j*x t h 2**x(0S^**x <t y ft * 

C££4$gi£-f<5«3K]14 i ~4 3(05*.. L^"T^- 

JSiB©(0¥aStfcgB(0t8it;£au 
[H^4 6] mltEvy 3i^K-lb^l*. tUiBvy3> 

mmz. k r ^±t-r*^stf **xtK*$«ifiE5c^i: 

L t: **X t ©S^ # X 4" l~«$)?E * tifc^ -f ^PJET" 
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# t; # x t to ;i£ # x + 1 c mm z *i tz -? -r ? a sr x 

vicing l, flWBe/ya>B<fc««iHSi!MM-*xH 
ffiEi***4ifc->'J 3 >BMbBIJ:l=y- ha«*»JSW 
a. 

[«*S4 8] BUEV-f ^n&^Xvhfc, HiJEv'J 
3>*IEa>SBfic*3i.tT 1 oi2 C m-3ja.hcDBTffiJS£ 

t *««i:-#-*ai*fl|4 7 £fcl44 8fEfi(D*l 

#114 7-4 9<D"5*>, U^-r*L^-)5Eft©*iS<*Sia 

C»3R*5 1] JltFE3*fc«fctf*i&£«Jifcfi£tt5£*£ 
L T# t? # X 14, N 2#X t H 2*f X (D # X«fc y * 

= te4»«fc-r*»**4 7-4 9(0^5*,, i^-r*^- 
«E«o^39«:saa)«)g^^. 

[flltta 5 2 ] ilBv 'J a >*S(D^bl4, «WB*> 'J 

K^XvicBiS-r^xsici: y am * 4x5 c t 
<t-ri>»^4 7~5 1 ©-5*,, L^-r*i^-«Ee©* 

t»*il5 3] gllffiy'j n>KlblSi4, fBH^bKcfcy 
Jfej££;h.sci£ft&<k-f -SIM?^ 7-5 1 (D?^, 

L^tt*N-«E«o)iji3H*^ga>sai§^jio 

mtfLmtmt Lx-stirtxtam-siix'pizi&mztitc 
^biss^-r^ist, 

•S 3 «t £458! <t "T 3»*rg 5 4 E«a>¥3H*jgBO§S it 

[a*S5 6] ME-?'? 9DB77X7I4, mee/u 



a©Sjg^j£c 

[IJt*JJi5 7] BiJESf?t£«l£jj£#5Ef&i: LT#fc# 
XI4, NH3**X-C?&y, fl5JEK*$«lfiEJ5E»5c*t L 

r^t;**xi402**xr-fe-5 c t &ftmtTt&m*m5 
[si*5i5 8] mtt7£&isxtmt&02iixtmt& 

NH3#X<tl4, 9 6. 5 : 3 : O. 5 (DttJEtbTrttyg 

stt-scts^air^-^a^s 7 Emo>itt?et*:sa<D 

[Ilf95 9] mtZis'J^^&W&VOa&Zf^X 
T IC8SS1--SXST-I4, flEv 'J 3 >«ffiA<Jl^tt^m 
0*33<kt;S^**7 v^JUN H*lCBSS*tt-5 - 1 £ ft 
attl»«*S5 4~5 8ffl5*., l^-f*tfr-JSEiE<D 

[JBHOfMlftlftK] 
[0001] 

icsnbis, sibis, g^big^M&j&sHfc^ttga 
R.v*<Dte&Lj5mzm-tz>o 

[O 0 O 2] 

[«£3fc<DftfljJ M I S (#S/Jfc8K/vU3» h7 
>vX-S«(D^-h*fe^flSlcl4, Ig'J — >asM*tt. 

[0 0 0 3] C*tt>(D^^jSfcf y-h$6^^fifcft 
ffitLT. fit*l4, &*#T^*tt^£<£fflLfc&>8 0 
0° Cff&«JL<D&fi£ib«1fi;&m^ftT^fc,, 

[0004] &K-ibx*ii4, fit*, ^-romrxfit LTt 

xgic.fcoT^^tSLTA^m^-S,, z?Lfct£3fc 
a>Sfe;$X*rc?l4, *<D&&izft7yM*!>*m%m*m& 

fflW:»$mv •> y 3 >sffitf>->y a >*$s^^^ 

7K*-e$SSSLr, ->y n>$®-v.a>g^K^bK^fi£^ffli 

wu a»«an$«-r«*>'j 3>ss^, xi:«<n 

^7Kmi4T;U3-> (Ar) ^if<D^jStt#XS?fflmt? 

vyn^atfc^SL-ciKias-e&eoo* cssui 

-h(D;gS-CffiiSfr-6. ->y 3>*®(D^bl4, ^<D«:$?j 
8 0 0° CVL±XMmft : i-te^Ut*# : F&mALtz& 

mm.xfrt>Hx^tzo 

[0 0 0 5] Sfe*, Cfl)J;?^S!iHbftffi?«fflLrv 

ya^a®ic->y 3>»ibP^^Lfcig^, 
1bI/v'Ja>MM. IMbBKOffitEftte, 'J— 
3S«#1itt<t:A^f,+i*(DI4, (10 0) Settle 

ElRjUfc*>'J 3>^fflL^f=B#|rKe>tlTL^fc„ fife 
*0)Sft^bfiEfl5-C^fiE*ttfcvy 3 >^1blS-ei*^(7)IS 
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[ O 0 0 6 ] £f=. (10 0) ®JiW0>ffeO>®:5telcffi 
|6lLfcjSSv'j3>-¥>. &Jil8i-tlcj3^-C±<!:LT (1 
1 1) BlciBfPjI-S^SSSv'JnvH-Cli, gft^btttB 
S«fflUrv'j3>8ftKfffiELTt,. (ioo)® 
75telcEft Uf= v'J 3 ><D v 'J 3 >SHtlRI=lt'*T&*b 

[0 0 0 7] -75. i4^lcM*TI*¥3i<*igSa>*i=i£tx 

cDSffi^bg0>'>$:i*i£s-cax L^tsigttcStti&'J? 

l*M<bS(SaS«©aS*e>^l-S*-r-S^'lbA^^<. * 

& 5 c t itmwtz & o tz o 

[0 0 0 8] C5Lfc. ftJfcCD&Bt'lbXlIICifcl-r&gjH 

&*iti*&. fc^-et* i 1-279773^ 

f5K(Dft1fi^ ^^7-*;u • vxX h ■ • > 

3^-;u • hP> • -rvW-trX • =— 

Is*}, 1 99 9 (Technical Digest of International 
Electron Devices Meeting 1999) .. pp. 249 — 2 
5 2fE«0>&ffi, feliUtt2 000v>^v'>A-t^ 

• "rO—jjiv - *<—/i—X (2000 Symposium on VLSI T 
echnology Digest of Technical Papers) .. pp. 7 6 
-1 7 7 \ztzmo>&ffiT'\t. ^Xvtplc^JS'tt^Xi: 

v. Jf^#&mo*ic£5v'ja>S®<Di^b£fH>l£ 

[0 0 0 9] Cttf>(Dtt1SI-J3t^TI*. ^Stt**X<D-5 
•J:7>> (Kr) <LKJSi (02) «**TXI=V-f ?P;£ 

mo*^*aiz^)$L-r4 o o° cgS©St-e->'j3 
xombsmv ^©ssKibirEift-rseu— 

tz. C£DKibttffiic<fc4xl* (i oo) ®«*1-tfHfec>®;£ 
ft £ mir v 'J a >«®ic t,£S,ftfc|$1bljg*qS „ 
[O O 1 o] 

fcfit*©7-f^a iffiSe |c J: & v M a >mtm 
ff^tttB-Cli. JlTtt®i?iO*£($fflLfci£'lb£froT 



mm l fcssBUbxg t nn^tDttomj* wrati * v 

Va>^bl!aLA^S£*iTl'>fcl^„ 4$lcv'J 3 

sic jsl^-ciK) 2 n mm&WLTamtmm&m? s -> «j 3 
>^bK-ei*aw^EHs^ u asstf tt^ #-5 c t A<tB 
y-h^K(D* t>fe*ans-ib^^-5siiBfe 

[0 0 1 1 ] h7>vX-S»(DM^BI^(D^<v 
A-V7&A<D^IC«fc&a>^$ >X0>&4b"V>. 7^ 
•v v jl ;* =E U t£ i\ -> U 3 >^bHI*lcm^- Shl/?-^ 

14<D^W*4bA<. v'j3>lg^W$fi6*<D^Xlilc < fe 

[oo i 2] si tt^SEro^^v^i^^'j*^ 1 ! oo> 
*ait§wflt>i£*-f. 

[oo 1 3] mi £#hb-t-sic. ^^'vva^t'JSf 

1 OlipgJfc -5 (.Mingle K-^hfcv'j3>«te1 

i ±\zMm.atixt$v. mtBvU3>s«ii i-tdish 

>*;uBSibl»i 2$^it7o-f-f^'-HSi 
3A<»JJ5E*tl.rLN* 0 ffiI2^P-^-<>^-H^iti1 
3liSSfa$fe^l 4lcfeys^. Jf>lCB!ll37P- 
fO^->18i 3±vici*. ffiiemSP B W^IH i 4 

-5c *fcfl?FiBv''j3>Sffi1 1*icl*. fllB^D— x-r 
><??— hS®1 SSTtD^AT^yU^lliEl 1 AiaSfiiJlC. 

niyfc-s ims p stay— x^JSi i Bjs^i/Ku-f >n 
«E1 1 CA<PfiE$+iru^-5. 
[oo i 4] Ei 0)■7 : 7vi'^-Jl : E , )M : f■^ otfii. ffii 

g2a > h d — )i**f — bw.m i 5 i*BHfes*ifni#Uii« i 4 
^-roSSS. BtiiB3> hp— ^-t-*— HS1 5icB] 

[OO 1 5] f Ct. ID 1 <r>^?=JV V3.> ^E'Ji^T-l o 

t;ii^ici*. bMbku-o^i 1 ctv-x^ai 1 

B£(DPaicffi^tDig!!)ai±£EPttlU* * c>lcfiIBa > h 
P— iuy— hWeSl SICRFf^CDiEroi^^aii^Bllni 
-TSCtlCfey. SiliBKU-O^tiJ 1 1 Cift^lCfcltS 
*D3S<DlSS^J5£*nfc^-V hD>$. «ilieh> 

*jui£4b|gi 2^^UTiiif5^p-x-<>^- KSfii 

1 3*icjiA-r^o 

[001 e] &tzmz2<*titztfimzmttz>m-e;iz 
1*. miev'j3>ssi 1 fc-5t^l*y— x^i 1 BIC 

R(r^a>;N*aa$BlttlLT. WliB^P-T L -<>^'y-h 
m^l 3tp0)m^5?l^lfi<o ^t»l=ffifE*^ii*+lfc 

ffi«^^tts-rii-&ici*. hijib3> hp-;u^- has 
1 5icBr^©^aiL.ai±^EnftoL> fijie^v*^^ 
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1 1 A4>£SiJfev-X1SiiSl 1 Bfrt, KM>$I«1 1 

[0 0 17] 02 (A) I*. ilO^^'Vva^t'Jt 
^f-1 oicjsivc. BHIB7a— f-f 3. 
HiJfBh>*n-SSlbl8l1 2fcJ:t/;>y 3>£fc1 1 
BnEO/OKWftB*. ffH2n>ha-;uy-hSSi 

[ooi 8] 02 (A) £#j>rf-5ic. HirtB h >*;i4fe 
siri I 4'(De^EcJLroa^;!><lftf^7□-T^•>•?' 
[0 0 19] dfUCftU 02 (B) liHijfe^l > h D — 

[0020] 02 (b> £#fsrr-5ic. mifgs^ii^a 

EOEPttllcj: yfiJfS h^JUUMI 1 2©/\*> K«3tl* 

ct, 6irfB^v*Ju^Aicfc^T«5j5)c£;h.fc*^ hi 

U-? h P 6 = fk tKtt > v-WUA'J T 77>5 

BUte^D-T-f >yy-nai 3i=&A£*i«. 

[002 1] Z(D«fco^f^ : 7'V->a.^ : E'J^ 

2 (B) OttttlCftltTlhGHfltfT^VJUSail*- 

*> 0 c(0fc«)»=i*«ifBh^*.iuK<biHi 20>mmzm'p 

ZHtMltiW* BtrfB h >*jtOMtMi 2<DIK)»^M'> 

^•a-fc^ici*. 02 (a) ic^-riEfr^&^ttsictj 
£ h > * u > 71c £ y aia l r y — t ass £ mm-f & *> 
[0022] 03i*, mt&h>*)i,mtmi 2\zmta$ 

flJfB h >*JUig-lblg 1 2£iMifi-r-& b>* 

[OO 2 3] 03^#Rg-T^)|C. W&7 s >V*sa.*-**) 
IfHM OICfcL^ 1 - 1 0 /u8><D##&*-B#llf1£3!giL 
efcdir-T^t. 02 (B) <7)##a ! ^.tt©ICfcur|tIIS 
h>*JUSMbRl 2ICI&1 OMV/cm©t»^)IlL 

|5iA/c m2© h r>*^m3S*<JiiJfB h 
;H8-lb|g1 2 4>$3g4x*CtA<^*ti-6o -7i, 02 

(A) ©IrtSii^-ttffiTI*. BiJfBh>*Jl,K<lbl!g1 2 
&%Ltl&<)-$nifc<D*;£2fiK EPfcoaifWl MV/c 
m2(0^IC1 0-15A/cm2jilTT?fe*Ci:A^*3F 

I*. IMBh:/*.JUlMbHl 2i LT|gJlA<3»nm(DSfiBt 
<bK*«LV 03lCj£||-l?^LfcS^-a5s^1t^Sil 

[0 0 2 4] CtllCftU »#a ! ^fffl^Si®LJ; ; 5t 
LTlitFf3h>*;UB£<lb|g1 2(D|giJ?£3£'J>;*-ti-fci§^ 



h >*JHMb« 1 2 ©a#- 5354*1*1*0 3 
^Lfc<fc5l=^bL. 10MV/cm©tS^BlHlLfc 

Hftro h>*Ju*%®**£H:**ai::it*-4-«t,0!>0X 

*fc«t y«EPiBB»l=;tJL>Tt£3lE<01 A/cm20)h> 

$&*ttflfti= &it<& y -^«st^» < iS*D ur 
i\ iiE7D-f<>yy-nsi 3*icm^o^-^ 

[0025] *c-e**flHi4» BLt&<feMejiiftL 

[0026] **Ma>tta>Mi±« 

[OO 2 7] **i»<Z>3 f>lcte(DPSl*. ffirCRVftK 

[0 O 2 8] 

#«l=*y. *fcl*»3Ml2l=E«LfcJ:5l=, SijfBR 
3 izffitt Lfccfc 3 1=. IHtBSia«:B»l*v 'J 3 >KM1bK 

<»: y ^ y . fneH4>&*icmtT&*aj&tf*/iM::ft« 

C i: $4$e!t t -T «IR m* 1 2 IE«<OMim<*IS*fc 

«&tt'r<&IRSiBi=J3i^rKKNl=S'lb^-H'*n<offia 
A^-IlI^«<DSla«:ISlcJ: y. *fcl*IS^]S5lcf5«L 

* 1 ~ 4 a? 5 *». t*-r*t^-fliie«a)BS«i*Bii=* y . 

*fcl*BISRfll6l=IB«Ufc«k3l=. J/'JaVttt. tt 
$6*iKI*. ^m»SA<IH4'*ffl5J;y ; tflie®S«t:m-r'S 

t «»itt****sai=j: y . ^fci*n**7 icib 

ftLfc^dlc. frfB«fe»l84'lctet^T. S*ifiSl4SniB 

y*mcis*»it sit** 5 umo*mt*%iW 

ic«fey % ^fcl*a*«8lc|B©Lfc<kaic. frfBJfiSiR 
»*-> y n >KS1bR* y y . BiIfBR**giJI-fcL^'CS 
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mi&sttfSi'Nztjiz z t zft&t-r zm *a e *f=i4 7 

<fcy. £fcl*»3lUSl oicEmLfc«i:5(c. fltlElfcftll 

fr-mmWLO)¥m<*mm\zjii). ike 

6-1 00 5*,. t^^-^IH«(D*«{*^SlCj: 
y. Sfcl*St#J3i 1 2|cE©L*:J:5lc. y'j3>«|i 

£. iiiJEh>^u*yilg±fcj&i££;h.f=7P-^-r>-7* 

t «fc y «t ft7**t£¥«t*> * «j l^t » me* 
«i©i.»fn4»-»tt. mmmm#m+*;**. y *mffi 
««t*-r*««iBi=j3t»TJi*t"**3fta*a*» 

aic«fcy , $fel±gf*gii 4lcE©Lfc<£5K. «TEh 

>*>HMMitt5' y =1 >s?a^K j: y ft y . men** 
gpir fcLNTa*«g*<a/Mcft^ c t &&®it?zm* 
111 2^fc«i 3iee©^j«ittt^*(*> : Eysifiic t k 
y. suEKUfc^ic. hue h>*;u 

~1 40)5*.. ltr*.*-glB80?*AttJHM*J' : E 
'J»«l=*y. *fctt»3Mll 6|cE«Lfc«>:5lc. M 

Sl=«ky. *fcl*»#El 7lcE»Lfc<fc5lc. s®± 

i=-> «j 3 >»tK*»rt-r *xat . flrffiv y =1 >»<ib 
bcdses. g-ibTkm^v^^NH+ici^sL. 

«fcy. *fel*fl|*4Il 8lclB«Lfc<J:5lc. ffiESfc* 
i7-^*JUNH*ll A r^fcttK r <fc y iSlSH-S^jS 

x t (Dm-iiiix WzMm 2 ftfcv •< <? a 2R ^ Xv ic <fc 

y»a**t*ct*it*fr*ii*flii 7Etta>R«{* 

n<D»a«ftl=J:y. 1 9lcE«Lfc«fc5 

ic. mtevw^Dit^xva. sijESS-ticisoT i 

0 12 c m-3jy±©m^-Sg? *Tf -&C t Sttfft £-r«Mt 
*Jg1 8EftO)RSI*R0)}&J3t;&£l=«fcy. £fcl*SI# 



^2 0lcIB»Lfc<fc5U. HUE - ?-* ^Pjfc^Xvli. 

ffiitB*®±icj3L^r 1 o vjaT<z>:?^Xv3tt£*rr5 

C££#«£-*£SJ|3fcJSl 8£fcl*1 9E«0)Rm(*IS£ 

o»rt*aEic«fcy» 2 1 iciHSLfc«fc5 

14. NH3#XT-&-5C<t£4$8i<!:-r&IS;fcJl1 8-2 
0(05*.. t^-r+iAv-«IBK©^m<*Bro^i$^5tlc«fc 
y. *fctt»»3!2 2l=IBRLfcJ:5i::. BiJES*fc«fc 
tMc3S§£«$J£»&#5Em<t UT^fc#XI4. N 2 A'XtH2 
#X0)S£#x«fcyftac<!:£4$m<fc?-£St*JSl 8- 
2005*.. i^tL^-BIBtt<0K«(«na>»A^ttic 
«fcy. *fcl*»JMI2 3l=KllLfcJ:5l=» 3iJESBil4 

-> y a >s®<k y ft y . BtriBK-ibBitMiBv y 
©BMbi=j:y»a**t-Bci*««fr*ii*fln 7- 

2 20)5*.. t^*i3^-fllffi«OR«fl«a)»J«*ttl= 
cfcy. *fcl*»*fl|2 4l=l3«LfcJ:3l=. WfES/'Ja 

=FStt#XiBa**1ll|jta»£ LT^t;*Xi(7);1^« 
X * ic^jfc £ *tfc v -f * o m 1? XI 5 XSIC 

<ky*ff**i*ct*««i-r-BBi*a2 3tB«o)Mim 
»jat**t*ct*i«f(kir*»#fli2 3iBK0)^a(*ia 

©»««at*U. *fclil«^ii2 6lcfBtELfc<fc5 

*SH±lCvya>»-lblSS^-rSXSi:. BijfBv 
y 3 >8MbB80)i§S2:. . A r*fcl*K r <k y Slf +1-5^ 

7. ,!: 0) #X * ic fl^fiE $ titz V ^ D 36 Zfy IcBS 

sl. sirie*>ya>K<bKa)*®S5fc^-r-6xsA:«fcy 
«ctsw»tt * BS<(*Kfl> » fltsa i= «k y . * t= 

VI*. BiIfB*®±ICfcLNr 1 Ol2 C m-3jilJiO)aTS&« 
5«t--SCt^4$fi4i:i-'5It*Ii2 6fBiS0)^a«:Ba) 
Jf^^lCfcy. *fcl±H*«2 8lcfBSLfcJ;5lc. 

UET-f BiIlB*®±IC^5t^T 1 OV 

BTfl)^7X7«fi**t« - 1 2 
6*fcl*2 7lBKO^at*:BS0)^J$75^l-«ky. 
»*«2 9lcfB®Lfcc*:5lc. «FlBS*i3<fci;7K*$« 
Jj£j?E^-5c^i:UT^t*fX!4. N H3#XT?&.& C t ^ 
WR£-#-«IMU9l2 6-2 8(D5*>. t^-r*iA>-5IIBtt 
<DR«i|:na>»A^Sl=J: y . *fcf*i»3R« 3 O J=IB© 
Lfc«fc5lC HtIfBSm*J<ki;7km$«l)$J$»5cmt LT 
#t?**XI4. N2#* <t H2**XO), : l-8-**X J; y ft * C t 
^4#fSt-T-5i»^2 6-2 80)5*.. t*r*iA»-*E 

m<»mnwm<»Ktf&5'7ik\z&v > *fci4R*«3 h=e 
©Lfc«fc5i~. tiBSSttvu 3^*®«fcyfty. me 
BHb8SI4«rE-> 'J 3 >SjSO)BHblc,fc y fl»a$4i« c t 
-SW*^ 6-3 0 0)5*.. t^^-^E 
S0)^«i*B0)^fiE^lc<fey. £fcl4I?|*JS3 2lrE 
»Lfc<fc5l-. iEv'J 3 >a®0)»<bl*. flifEv'Jzi 
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l*l»^3 3lcl5SLfc«fcdlc. ffilB-> y a >BHblK 
li. iifllBvy3>*ffi<D&Mfclc t fcyffiM££*i-5c4£ 

^fclilf*«3 4intB»L.fcci: ; 5lc. v'J=j>S® 
K r £±4^&*Stt:tfX4§3&£ftj£7£f!l4L.T 
^fr:tfX4B8*£»j£j£#5E*4 LT^i;#X4<D;I£ 

ai*BS<D^*j£ic<fcy. *fci*»^3 sicteeufc 

«fc5lc. BiJfBV'f ^Pjfc^Xvli. BiFl3v'j3>S® 

4$&<t-f -5H#J3i 3 4ie«(D^a(*|ga)Jf$fiE^ir £ fe 
y. *fcl*Ifl^3 6lclB«LfcJ:5(C. iiiJfB-7 -f * D 

jK^x-^i*. sinewy 3>^®±icj3t^r i oviiiT 
<Dzf=7X^mtL&m-?z>zt&mt-rzm*.m3 4* 

fcl*3 51EK<»^t*IS^ff*j£2f5iK<fcy. ifefcl*!** 
JS3 7lcfB»Lfc<k5lc. 1uFfBS§ft£#tJ£j£#5BJlti:L. 
T^fcffXIi. NH3^T?$lJ« fii!i56t*£8lJ5!cJiEtt 

(Dumysmz&i). *fci*»*Ji3 sicsBKufcj;? 

ic . MfB^jStt 1i* 4 mm O 2** X 4 b5b3 N H 3# x 4 

I*. 9 6. 5 : 3 : O. 5 <D#EibT*ii«&;*;h-& d 4 £ 

4#&4-r-5»#« 3 7 izwuDmntomnmtfLxm-* 

y. *fcl*Sf*JS3 9lr82KUfc«kaic. fflEv'J 3> 
«®£-7-f*DSfc:?7XvicB§3f SlSt-l*. HijfBv 
'J 3 >*®A<HTttK*0*fe J: l/g-lb*^ i?*;UN 

5*>. ^-rtL*>-«IHtt©SSB(*K«)»**54l=<fcy. 
*fcl*SI*3S4 0lc|EttLfc«fc5lc. v'Ja>S«± 
ic. BMifflkSlcJ; y v U 3 i/IHb«£fl*j£-rSXfI4 . 
SfjfE v U =j >&lb|g<D£S £ . S<b*itt7 i?* ;u N H * 

fr**sw*8«o8jft*s*icj:y. sfcii«*S4 1 

r £fcl£K r «fcy»l#h.5*;£14#X4. M&JilfeiC 

t-r*awifli3 4tBtt<D^»(*sis©i!Jt*iiic«fc y. 
^ fc 4 2 ceb l fc <*: 5 ic , me v <7 d & y 

^Xvl*. BirtBvya^SffitD^Slcfcl^T 1 Ol2 C m 

8B«<D*3«*|g{la)SJg»5$lC < fcy. *fcl*If*«4 3 
lcfEKL.fc.fc 5 |c v fljfEV'f^Pfc^X^I*. BfltEv 



SnTS C 4 £#844?- .5If*]£ 4 1 £fcl*4 2fE©©¥ 
3H*8S©S?i&;&j£IC fc y . *fel*R*qi4 4lclBttl, 
fc<fc-5lc. lffifB£*fc«fct/***«J*J*tt5£i!l4 bt^ 
fctfXI*, NH3#XT?&4C 4 -rSIM*JS4 
1 ~ 4 3 <T> 5 *». L^-r*t^-^fBSfl)^^i*S§<Di8jt 
*J*lc«fey. £*=liSS3}US4 5lcfEKLfc<fc5lc % ffifB 

# x 4 H 2 **x©;-m^*-x c fe ytfsci £i#s»4-r-5K 

©Sit^ai-«fcy. £fcl*flt*Jl4 eicfEigLfcJ:? 

ic. fjfBi>y3>K-ibigi±. HtrSB->y3>*®$. Kr 

£x4^S*;£tt:tfX4Ba^£«lj£7£iSt4 LttttfX 

■r*xsicj;y^fiE**i,i,c < t54#fit4-r*ii^ii4 1 

~ 4 5 (D 5 *> . L^ti*N-^IBK(D^i*^S(0g!5g^ 
SSlcfcy. ^fcl*»^4 7lcl5t£LfcJ;5lc. y'Ja. 
>£«Ltlc. KlbSftaiCk y ->U a >itlbl«£Jf*j£-r£ 
iSt. MfBv'J n>M-lb^(D*H$. Ar^fcliKr 
J: ySI*4x-5^5Stt**x4S*33J:tJ;7jcm^«J3tl5t^7c 
*tLT^tr**xtrojl^^xific^s+ifcv-<^p 

o>m&lsmzA:\)* ^fci*it*^4 8icfBKLf=«k5 
ic. UifBv-f ^PiK^Xvli. TO1B->'J =i>&m<D& 

4#St 4^-^1*^11 4 7fBKcD^t*^S<Dl!!ifi75 / s £lcJ; 
y. ^f=l*sf^il4 9lcfB©Lfccfcai^, mFfBv-r^p 
;K^XTI*. BttlBvU 3>SS0)*®lcJ3L^r 1 OV 
WTCD X7ttt**t'4 C t & ««S4 -T 4 
7^fcl*4 SIBiEtD^SI^^^Jt^lc^y. 
l*»^5 OlcfB*LfcJ:5l=. glfBg^fccfct;**^ 
«J?Efi£»5£m4Lr^tr**XI*. NH3**X-C^SC4 
^45et4-r-5li^Ii4 7~4 9(D5*.. L^*l.A^-^fB 

&(D#mt*3iW.(DWi&J5m~ <fc y . ^fciiit 5 1 ic 
-4^4$is4-r-5a*iS4 7-4 90)5*,. i^-r*tfr- 

2|c|eKL.fc<fc5lc. MtBv'J 3>*S(DMibl*. gliB 

JStc*4 Lr^t**X4<Djl-&**Xtfl-^fi£$ ttfcv-f 
<7 PSE^^Xv|cl«S-r-5xSlz<k yH«*4xSz4^ 
4$«4-r-5tt!*Jg4 7~5 i<D5*,. Lx^r^-^fB© 

KLfcJc^lc. MiB->y avK-fbKI*. gftM-lblCcfc y ^ 
J5£$n-5C4^m4^-5a^3S4 7-5 1(D5^. U 
-r^-«IBSt<D^alH*^S<D^*^lcJ:y % 

lt^]S5 4lcfBmL.fcJ;5l~. v'j3>S«affl^. K 
r £±4-rSTs£tt:tfX4g«£«J£7cffi4 LT^tA' 
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y- hms^j^-sxgt $^t^-^##^g<D 

l4»*Jg5 6|cfBiELfc<fc ; 5l^ HiJlBV-r^Ofc^X 
VIA, ffilB->'J=i>SS±lcfcL^T1 OV«T©^7X 

um(D*mt*3iW.<Dmmj5m\z*. y % *fci4»*n5 7 

#XI4. NH3*fXT?fcy. B!iiBK*$fltJS^7c*i: 
L T#fc #X I40 2**x-e 3 C t $ t 

l^*tfr-JgfBSJ<D¥a&t*gg<D8! 
it^fclcfcy. *fcl4W*^5 8(c|B«Lfccfe5lc. Hii 
8B^jStt#Xi:BiIt302^Xi:HiIfBNH3*rxtl*. 9 
6. 5:3:0. 5a>#EitT?i&i££*t$C ^ 
•t &m*m 5 7 Blta>¥«ttSBa>at&«&l= «fc y „ * 
fcl4ISt*iS5 9ldBKLfc<fe5lc. flisBv''j3>*S5 

SlA'IfttKiO^^lfHt^i^vAJl-N H*|CB§ 
&£*tSC.h£4#f&£-f£lt3fc]l5 4-5 80)5 *>. L> 
rft^-£IB«fl>4i3it*gg©$«£;£5£K<fc U » 

o 

HWH] *mmzj:JMt. ->'J £0ftlB.hl= 
X»Jft$*lfettfcK<D$llf£A r -¥>K r 

■*-f*naWXTl=WW*cilcJ:y, iiiJaBS£<lblgl 
©*IA«at*ii. «aiBK<bK©affi»-7-/>-h;KD 
J5ffllcMm*<i8^-r-5o fr*«it<fbKftiBi::aj|ILfe& 

J&U *(Dt££1|trEI«blHI41»iI)&<&<lbU i&ieifc»lcl4 

v y a >»<bis©«® ics-ibK* mm ufc© <t ram<Ese 

[ o o 2 9 ] fr*v&R*{*Mittt-t*ii. -> y 3 >K"lblH 
IBa<b«HEIcmLT* y/jvStt/O K4ft97Htt« 

mm* ttrusfcfe. *f=«riBS<b««i*vy 3 >»<t 

a>t'J 1 0lCfcL^BtIfB3> ha— JU>r— J-S® 1 5 

f ctmttEfitguo * *ir L-»3t? 1 v«ffiT?i4. BirtBSSBttlS 

fltiti*?**Mi*i 1 A*<D*7-i=*tLTft*fcKM::*: 

[00 30] ctiicjtu. BijfB=i>hP— ;uy— 

i 5»=##&*SE£WtaLfci§6lci4«!jeRSf*l|g« 

it£fcJjfc-r$»4bB$I«iSJ:tf§4bfIigUD/S> K«if*< 



1 A *©*•;> hxu<7 hP>!4. BiJlBSim 
•5. BirlBiS<bJBti«*iiii=^J«*tifca<bli«l4/<> K 

[00 3 1] ^*«ti*wiias75?^ 
a. > * y « 14 ctoi •5^»nit¥«(*> * y =8fi© h 

>^iU$6SSISi:LTffi5ci:«c t ky. y 
Loo. ^P#lc*#ii^ji&£lRl-b£l±£K fc«lM£lft 
f^SE £ e^E * i± -5 C t A<BJtglc & « . 
[OO 3 2] *fr*«lBlca*©aSLfe*j£a> 

ur^t?73 * t o)m-sis*tp\zmm ufc 7^ * p 
x-?izm&i-z>^tiz&-?x : bmm-c£z>o ^<»&o\z 
LT»j**:h.fcBHb«*±i*£ Lriiifc&lbitaiBjgs 
-«©&*ft<iiMBiUMbH& •> y =1 t 
©3MEicajiiLT&*j£ii?au ay©M**<iB*ffii= 
a*urwM®a'ib«Bjiw«*»j*^*. ^*«uaa> 

Ka<bK"CI4->y n >*®«t©SSlc«^LfcMmic«fc 

yK*3W«w**i. =*ii=#txp4»i= ho-v^stifcm 

Itic J: ft y-^«3ia>«»A<*b*»l=W»**t«. 

Shf:RS$«ti. *fc. A>*N*MS4blKI4. K«t"l= 
^*^-57Km©jBJSA<. «H**iftJH=L-C1 o12 C m 
-2JUT. »^L<I41 OH cm-2jU-F-e&-5<D*<i?£L 

[0 O 3 3 ] *f|B^©gimt*:RCDJf^73j*l4. 5 5 0°C 

-6S<bK**LM4»a<blH<D^JSlcj3t^r*Hi:T?fe 
■5. 

(mironsfi^ffi) E4 (a) ~ (o i4. ^B^m 
[00 3 4] ^jfi^®icfc(,xri4, aajic04 (a) 
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[0035] mscDzf^xw&m&wizn^-cn 
mmm) 1 oirt£3l£icu #jicv*r7— ? 

U— M O 2A^f>fi*]lCA r #X£3iAU ftlSKr 

133Pa (ITorr) *§g|C§SS-f 
[0036] JfelCS/ 'J zi >**g 103$. *n8&*8«£}$ 
■oUmiS-i 0 4 !4»(DSJg^4 0 0 0 C|iSlC|S 

^•5o fiiJlEvy =J>S}S1 0 3©SHA<2 0 0-5 5 
0° C<D8!HWCfetLtf. KlTlc^^|gSI*l5tA,if 
l^f$<D iiiJiBv 'J 3 >**S 1 0 31*. jSfJtf) 

I©v'J n >^*¥*t*Jt-CltJtd*iTLi«. 

[0 0 3 7] 1 0 5frf>^v7JU^-|-> 

XDy h7>ft 1 0 6«C^jffi$jjA<2. 45GHz(07 

>XO-J K7>ft1 0 6#»C>ia3Sl O 1 <D§®<£>— 
gPlc|glt^*lfc^mf*1fi1 0 7£iILT\ BtlfBfflS^I 
O 1 flir^A-r&o SIA^ftfcv-f £ci%l*1Re*>* , 7 
— ztls— hi 0 2*Nf,fifH«iS^1 O 1 rtlcSSAS+tfc 

k r #x$iasu ^-cDissiife^-vr?— ^u— h i o 

<7n : ,R<Dmfe&tf9 O OMH zfaSfeLtfcil OG 

[OO 3 8] gj5©flSB£lCfcL'»Tv'A' , 7— ZfU— h 1 O 
2i:Slfi1 0 3<D!@m\t. *mfamBT*&6 cmlClS^ 

[0039] «E5' , j3>i«1 0 3$Kr^-Clfi 

O 3ro«llifi*;^©K r-f;t-:/KMt£gi7\ ^-0) 

[0 0 4 0] 06l*ffirlB->'J 3>S«1 O 3*ffi|Cfclf 

T?*y. HilSB5tt3S^1 O 1 1 3 3 P a 

(ITorr) ©EAT« 1. 2W/cm2(D/W-t 

[004 1] El6^#P.-r-5lC. 1 ty%k&0) K r 

^7X^RBJt-i?vyzi>-7k^^lc^e4Wfd:JEia2 i 
OOcm-1^>ga53tqRJRA<« 1 tA/<!f;Sa«L. ^J3 OfixD 
fiP.Wr*l±(5lg^±|c>ft«^-S(D*<t>A^-5» £l 
3 0 8HDK r ^XvJH»lc«ty. v'JavSffi^a 

[0 0 4 2] ;*|C. EI4 (B) CDXiglCiS^T. BtJfBv 



-Vr7 — ^U— M 0 2frb9 7/3 (D^EEtbCD K r /O 

2;1^**x$^At-i). c<D|iS. ffiSSW<7)E7Jl* 1 3 

3Pa (ITorr) *I&|-ftft LTfc < „ K r^Xt 
[0 0 4 3] *HiS0lTil*. C<DjH?RIfcXO*|::J:ij 

mifavy 3>*«i o3ro^a£BHbu MI103 

2*HP-£H20#iHCJ:ymb*«ff*>*U 8 0 0° CJil-t 
ttK^O*|Cj:S^b«lST?l*. 4 0 0° CiIi£(D#?& 

i;«t^S-e^b*<pi«g-efe-s, Kr*to 2 ©ffi3Siis 

&£yiS<f 5«t. 5E«feLfcO*|3)i£A<®3SU 02»^ 

[0 0 4 4] I217IC. fflS^rtOK r/02CDIE*it5 
9 7/3lCflM$L-3-D, B>Ife«ia^1 O 1 W<D*^E* 

£^b£-t*r=it^(D. flsj££;h.&it-lbll£i 0 3AcdJ?3 

kmmmtoE.iiknmm&tto f=f£LS7-c*i*. ~>y 
<DKib«ia^fTort>-5„ 

[0045] Ei7$#Rg-r-5ic. fjtesaaisi o irt© 

I±2l*><#) 1 3 3 P a (ITorr) (DftlcS*, gHbjgjg 

Sffil O 3C0B7514A< (100) ®-Cfe^«^lcSt> 

[0 0 4 6] fiJrM<7)|SJS<Dv"Jzi>B^bl|g1 0 3 AtfB 

TfiHe^^TL. ^?>|CK r/02il^**X^A r 
lcM«ILT^bXiS^7-r-5= *Xfi(DM^lCA r *f 
X$ffiffl-T-5(DI*K r <fc y£ffifc;tfx£/<-v;tfxi::te 
ffl-r^fc«)T-i5<5o *xei-ftffl$tlfcK r A'XIilsUtt 

[0047] ±.UO>M\tEktetfLJLmzWi^xm4r (C) 
<DXg|C^3t^TBi^fBK^blg 1 O 3 A±.\Z?- hS^1 1 O 

mK^Xli. 7Kf?i->>*#iJlx*§t?£J&-rc < !:lc < fc 

y, h^>vx^^A'/'?v^^^^2iH**»iHiss^ 
[o o 4 8] ±iB(D¥inr*^*^fcvy =>>mtm^ 

<D7K*^WS^#S«ttHlw<i:y;HSLfc<tC^. 3 n m 
<DSiIl<D v y a >K-fbKlcfcLNr®^S«4#-C.1 0 12/ 
c m2gSKAT-t?fcofc 0 'J — ^S3S*<'>^L^b 

Kicfctvriivy a >K-lbKW(D7km#*Si*. 

g|^T?1 0lVcm2?igjaTt?feSCtA<JtS$*t 
t=. KiblSfBmHtlICK r 7"7X7©I8$fft)^ 

A^ofcKibKI*®SS^-C1 0l2/cm2^S^^7K 
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[0 0 4 9] &tz. ±Ifi(D¥lllT?^fi£$tifcv';=l>M 

itm sty* l v u n >«® £ Mitmmfiimo) -> u 
[0050] is s i*. ±ti<D^-mvmm^*ttz ; >>j^> 

livUnXD (10 0) SlcOLxTrotro^fe-SA^ 

(ioo) ffiicist,-rifecD^-ctr5i«{D$s^A^p,tt 

-5. 

[005 1] 0 8<DH&-C'l*. Kr*©K*©»E$3 
%|C. ■g.tzWM'M.fotoE.ti*: 133Pa (ITorr) 

KtsSL. ^7Xv^t«as^S*S)S4oo' c-Q'n 
[0 0 5 2] 0 8£#firT-&l::. ->y 3>Bg-lb|g4><DK 
L» v'J 3>Btfc|g£®T?l*2 x 1 o11/cm2iHS<D 

y 3 ^B^bllSl*. Tifeo v y 3 >S® £> rosgSt A< 4 n 
•j a £tf>8g&A<4 n rnteTF<Dfi«i::fci^Ti*-> 

>J 3 >/v'J 3 >K1bPc7)|?.®ICf6lANoT3gE'>LrLN* 
[0 0 5 3] 091*. ±.ttt>^m-C'&Z>tl.tz ; >*) 3>K 

IbKlco^r. 'J— >a3S<DWJmB?M*#t$£*t\ 

f£L0 9<D*S£l*. ->U3>^bK03l«l[A<4. 4nm 

^b^fiEMICK r ^XTroSS^mofc^ofcig^ 
l^i^t. |S)-^Jl(D^bK©U-^m^tt**LT 

[0 0 5 4] 09$#BB-ri)|C. Kr^XwcD^S 

r * na^?X7i: J:3B^b*a31£fToT 

fc. ^f>*tSK1blg(DU— >S3S«tt^*y5SlS-r-5C 

->'j3>IMbBM4. &*<Dv.f ^Djfc^XvBg-lblc.fc 

y ttfcv'j 3 >K<bK«fe y tra-msicfcit-s u 
2 ~ 3 «i t M'> l . tmiz u 4# 
tt^UT^^cim*. rsj4*co y — ? asg^tt© 

3t#l*. ££>IC-»IM. 7 nmfll££T?(7)|ISI5(Dvy 3 

[0055] S10I*. *mmi&miz zn,mt 

K©y— ?S3S4$14£. gFlfiv'j3>SiblScDIS®^^ 
1b$-&railSLfcjSS^*-ro fc*£L0i o*. Ai*«t 

*CD&^bflg<»y-*S;5iE4$te£. £fcOI*K r 



V^(DB§S^«BSUTK r/02^X-7lC«fci,^b^ 

fjofc**©->«J 3 >Kib«©y-<7m354$4££. * £ 
1IEK r 7"7X7's(DiS0«. ffiFlBKr/O 
2^5 X Vic £ &ggib £fj o fc^HJS^^ffilc J: £ -> y 

3>mbK(Dy-^a3S4#tt$*-ro ftj3i9t. a-e 
stf-: su*. ^iftej^siisfcigicoiN-ctDy-^ 

[o o 5 6] si o£#Rrr -sic. o-e^-r. ki-:/^ 
Xv^©ii§&ifi£*iJS lt^7 Xv881bi*§-eff2j£ L 
fcv y 3 >^bm<7) y-^mssfttti*. A-e^-maa-ib 

KO'J— ?m3S4#ttt-Stt--5cOlc*tL. * 

Higgle «*: a ->y 3>isnbi«©y-' ?m3S4*mi*. o 

■n^rt y VSKttttK tt L T 2 ~ 3 4fr 3£'J> L T £ 
©A<t>^-5o *HJ6^ffilc«fc^->yzi>K-lbKT? 

I*. KJSA^I. 5nmT?*oTt. I$*<2 nmOlSS 

subigroy-^mssicecfflrr^ i x 1 o-2A/cm2 

(D U — £ -5 C t 5 . 
[0057] £f=. *HSSJf^ffiicj:yi#p,ixfci/y3> 
mbKicoi^-c. v y 3 y 3 >Mitm&mmtiL& 

3>^SlCfctNT ; t. 8)1 x i o10 C m-2e V-1(D|^ 
K'|£l^®^iiS3ffij!><^t»*L3 - 1 ^ Mai Lfc. 
[0 0 5 8] CCDte. ^-y h+A'yT'ffitlt. 

X h IsXmi&ZTfi^tzt ZO)^*) 3 >»1bP6<flS«lcM 
•5>^"CcDaWSQ BD (Charge — to— Brea 

k d o wn) ^cifroaMW4#it. mmttftftmzmL 

t. *3llififf$®lc < fcyff^Lfc^blSi*. fit*©l!ft^b 

[0059] ±j26Lfc<k5ic. mmm^m^^Lx 

A^P>K r/02iSSS^^X-VICj;y v'J 3^ffiibXS 

^ft-5-i:-e. 4oo* ctt^<Sjai=fct^rt. fcf> 
rt>*BB73i4<Di>y 3 >icstifci/y 3 ^MtemzmtfL-r 
&ztt><-n$&o caufcas^^ix-sroi*. stss* 

<*; y^blgtti(D7Km^^aA<'>'tC < <s y „ A^ 
K^tflcK r tfS&Zti&Zklz&misTl^k 

^bffirtCO7£0<DpL^^A<'>'tf <&V. K r 
*tt-5Ci:IC«fcy. fli*^S i /S i O2^ffiT?C0X h 
UXA<iS»**t. IS+S^WSi»14S)SA<«^*tL. 
v 'J 3 >K^lgtDmmW4#tt*^4§lci!fe#$tlTt^fc 

[0 0 6 0] 4#lc. SffiSS«ISlc*5U^7K*;"8lg^ 1 

0 12/ c m2felT. L < I* 1 0 1 V c m2gfifelTlC 

-r-SClti. 5X1 o11/cm2aT8SOKr^tt 
c<ttA<. v'j3>^blS(Dam6*J4#tt. «^ttfl«J4#tt 

[006 1] ^HBJo^bK^II^-r^fcttlci*. 05 
(D^aroiteic. ^Xv^ffl^fcescoKlb^fiE^or 

<t -r & m <D -p? x v ^ a -tr x m s s « l t * 
*5^t^ 0 fct^i*. v-f^pSEicky^xv^sie-r 
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§H#x£j»iiJ-r-?K mJfEaM (Dii t it mti& 

[0 0 6 2] fc*>\ **teJ&&T-l±. RfflKDiaJlCDv'J 

A£ittf>^X7iai&£&7U *^(ZKr/02il^ 

A r **X|cg^LT^bXli^$|jLrL>*3&<. Hi! 
IBV^ng/*?— &jhtf>«1Hll::. 1 3 3 P a 

( 1 T o r r ) f§£|C«of;:££*>V«7— h 1 0 
2>&Nt>#Etfc9 8/2fl)K r/NH3l§**7.$3A 

&?>*u <fcys5^ibem^^^-r^*6iSiis^^fi)t^i)C 
mz<»$mtem) 011 (a) ~ (o 1*, *%wa> 

m 2 <7)SIJiS}f5SlC ,tS7"7X7 Ufc®jgT-<Dg'lbfli 
W^fiE^a. fc<fctfA^&S1bllll£teofc4i#<*j£«0 

[0063] ^mmmx't. mitmmmz&mstm 

*P^*Rt;S^P^^(0fci6lCA r *fcl*K r £ ^7 
Xvfiftigffxt LT&ffl-TSCttf&fifc^blgSfl^ 

[0 0 6 4] JilTA r £^Lfc^a>-«!£*1-o 

[0 0 6 5] 01 1 (A) a>I*§K£a*TEl5 0) 

k^#ss mmm) i o 1 w^h^ic^l. mz^^r 

^--Jis— h102^f,Ar **7.£SALr5aasw<o 

E*J1 3. 3Pa (lOOmTorr) HgEUiS^?- 
[0 0 6 6] i£«I(DBil5ftSXiSICj3t^T7Km^*D 

fcv'j3>sigi 03 sons i o i +i=&au mm 

£5 0 0° ClCtS^-Ti),, Z0)aft*<3 0 0- 5 5 0" 

[0 0 6 7]«l:. nHiSt10 5^ 7V7^7 
OXD'j (-7>ft1 o 6 js<fcu:g§Bf*}Si 07^1 
LT. flHi^fllC. 2. 4 5GHz(D7'f^P$SM 

u ffl9sm=»«Ko>A r ??x-?*£jr*-«. 

-f&-?'(5a&0)m%.&.tf9 0 OMH zgftfcLtl OG 

A.£*^:b£>fci\, *r7— ^u— h i o 2 <ts« 1 0 3 

flJIHRil** *HS6H$!g-T?li6 cmlCi££LTl*-S. Z<D 
MHUittlMSdfttJ: yS«fclfcl|gi&<pI$l±:fc<&. 
jUSJ^ffir-ii. 7v7JU7'f>XD-vh7>ftJffl^ 



[OO 6 8] ^<D£o\ZA r tiXVmi&£1XtcZf?X^ 
l-B§£*tfcv'j3>*ffilitel*;Mf(DA r -f 

i* 1 ^ffflcoA r ^x^ag^irr. 

[OO 6 9] ^|CE|1 1 (B) (DXHIcfcUT. v"V«7 

— h 1 0 2frf> A r #Xl::ttl±itT?2%a>N H3 
«X£j1^LT«A-r?>. COD®. «iS^W<DE*l*1 
3. 3Pa (lOOmTorr) HSl-«O 0 A r 

<t n H3**x*<;i^$^fca^sae^x^+-ei*. 

*?f3iMW$m\Z&%tK r*tNH3»«<i?gL. NH* 
7 jUtfftb* J: < fl^-T i) o C <D N H *^ i?* jUA<*> 
Un>*«iSS£3teL. frf2v'Ja>SSl 03©S 

[00 70] vz\z^ mw.(»mB<Di' , )=i^s.fcmi 03 

7"7XV1S^7L. ££>KA r/NH3jl^**X$ 
A r #Xlca&LT§lbX*i£*S7-r<&„ 

[0071] ^t.iciai 1 (o <Dx;fii::tei*T±.fe0> 
S^blS^iSxisic <fc y $ tifc v U 3 >S-lbK 1 o 3 

3 CtlC-tr— h-mfill 0 3 D$Mt5. £>bK/*$ — 

- >^x^i, -f^->;xAxg. %mmmfS.x.m. 7jc*-> 
>^5as^$ft5ctic«fcy. h7>v^^**+/^ 
$ tan &&tymm\*mmmmw&Lzti$>» 

[00 7 2] xmumWiViz. =j yjj^'Oxp v h 
T^^^^ffl^fc^Xv^asffl^TM^ia^fiEisL 

MlcSSALTtJav, ^fc^HSfi^ffi-ei*. ^Xv© 

X•7^D-trX^^XlCNH3^fflt^TL^-5*^ N2tH2* 

[OO 7 3] *f|B^(Dvy 3>^bM^fiElcfc^TI*. 

m*<#S-r-5Ci:A<l><!:o<7)aS^#T-fe-5o ^^X 
■7 * lc***<^aE"T -5 c t ic«fe y „ i/'ja >S1bK*Zi 

[0074] S i -HlS^s N-H$SS^a<*3SIUlG)3'lb 

tf y . y'Ja >/ v 'J 3 >S^b»lftffii|HiffiS 2 

x 1 OlO C m-2,t«<ffllxf>itS. (ArSfcli 
Kr) iN2/H20)?l^**X$fi6fflLT->y 3>^bK 

£fl2jrt -s^^ici^m^fxro^s^o. 5%tiJit-r 
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[0075] ®1 2I* % Ji2&OT^m-t?fM£L*:v'Ja> 

y. jj£isf^fai*3 o#-efc£ 0 

[oo7 6] mi 2*#jH-r*i=. s^isc7)fiEftj$s 

I*. «iSSW<DS*)^TIfr#**A (ArffcliKr) 
A<NH3 (^fcliN2/H2) iC^Pt-Sl^Mr- 

fr£>l3\ *fXEE*l*6. 65—13. 3Pa (50~1 
OOmTo r r) (D®fflA<»* te»3lt6ff*©T? 

i^Scfcoic. K^fct Sib ^aiigl-r^xs-e limbic® 

LfcS*). 133Pa (ITorr) gglCijfc- 

^tfX + OJNHs (*fcl±N2/H2) 
0>#EI*1 ~1 0%(0e5HA<fi<, St»lcW^L<l*2 
~ 6%A<fil^ 

[0077] *mmmmz&vme > *htzis>)^>w.itm 
[0078] ^mmmiz&vm^tttzis'jzi^mtem 

1 0 3C(0mSiE^E^tt^;H^Lfc<tC^. |g»A<3. 
O n m (^m^&H&lblH 1 . 5nmlCffl§) (Dt£ 

ttfcK* U 4, 5- 6*f Bl-ttfil* 6 
*t£ci:;&<3l£ij£;ri.fc. *3Ufi«l=<fc-5v'J a 

>Slbl«£te? z tic* y . V- UMittloy 3 >B£ 

r i*«ttfiMtiB*£%a-c # « c t A« wc ft* ct$ 

[00 7 9] ±aLfcS1bKa>fiEK*#. fe*tf4M£ 
fck VAMtttttt. (10 0) MTJteCDv'J 3>«ffi±: 
l=H&3*t<&t<D-Ctt:&<. (1 1 1) n5£#tr&t>tf> 

&®:s&(D*>y n>icfci^-c. PHaicdtst-rs. 

[0 0 8 0] *Jgffi]gttl=J:yff&;fcfe*F$LlittS 
•5S1b^t?liS'fbK't>-V>v 'J 3 >/S-lbK»®t?fl)x h 

UXM. S4blR4)|=^dtL« A r fctlMiK r ICfe y 

[00 si] mz. *si)zj>BUfcma>Mlitm»\z % & 

®S?lSlCj3t^T5 x 1 0lVcm2jaT<DA r ScfcliK 

[00 8 2] **eB(D^basi o 3 c$^-r-s^*)ic 
J££ BJ«fc £ ^ & #l © X v :7 o * *fflgfi l 



£®)&-f -5fc#>0> A r 3rf=l£K r Hx&fcthtZm 1 CD 
#*&ttiflt&£:. NH3 (*fcl*N2/H2*f^.) 

ttm-r*. mibibi <D**x«ttiieiJt < tiiR3tf^m2<D^ 
x«cm*ii t * t o 2 a «> ^ -7 - ^ u- h a ^ 

(ft 3 (DX1K»II) HI 3 (A) ~ (D) I*. *nW<D 

et t won stun uf= 2 ga^^a«=aig(D^fiit75^. 
co o s 3] ««ffi»nT*tt^ti«iMtn«>j:t;s«:R 

[0 0 8 4] ^-fiai 3 (A) 0>If!l::33l.vC. 05<D 
3C2#IS (A9£) lOl|»j^SSl:iMU v*«7- 
^U— h 1 0 2*nP»A r **X^B5IBi&SSl 0 1 <Pizm 
A^-So ^IC^A*3x-S**X^a*)<DA rfrt>K r *TX 
HeiHSl 0 1 f*3(DI±;fc£ 1 3 3 Pa 

(ITorr) SSlCiSS-T*. 

[o o 8 5] itna)mffl9xa-e*7^Kft»^ 

v y a >s« 1 o 3 zmtzmmm i o i wic^a *a 
smm&mx-tztmia i o4icma^--5o *p>icit*4<D 
ss* 4oo°cic^-rs. 

[0 0 8 6] ?*JlCHtlaB|llM5|;eg 1 0 5A^P,7vTi^7 
-OXP-J h7>ft1 0 6ICjg;ffi3$3!><2. 4 5 GHz 

3{*«1 0 7^LrUI5«BSSl o irtic^A-r-So 
CtD<k7lcLrmII3«aSMl O 1 rtlc^mLfciSS«fl) 

Ctlcjzy. *®»S8tK* 

[0 0 8 7] JfelcHl 3 (B) 0)X.mz&l\T. ^tJfS«i 
1 0 1 W(DI±*)£ 133Pa (ITorr) gSlC 
«l#Lfc*^. •>V'7-7'U-H02^b97/3C0 
^-OEtbOK r/025S£:tfX£#AU flSBv'j3>« 
tl O 3(D*®ICJ***<1 . 5nmC0v'Ja>HbKl 
0 3A*Mt4. 

[OO 8 8] Jftlciai 3 (C) (DlglCfcl^-C. V-f^ 
P«<D«lft*-WffjhL. 02**X(D3?A^#Jt-rSo 
$t.lc3l^#g (5fiS^) 101(»J?Kr^-yU: 
v-vr? — ^U— h 1 0 2frt>#I±ib9 8/2C0K r 
/NH351^**X^5iAL, «aSSrt(DEE*^1 33P 
a (1 To r r) *§&lci$£ Lfc££. Rt/nftft^ 
2. 5 6GH zC07-f ^aiK$#t$gLv ffiCaSS 1 0 

BI1 0 3A»*ffilC1 nmlDv'JaVSftRl 03NS 

[0089] jfcic sfMroKHrovy 3>SibKi o 3 
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[0 0 9 0] 3JIC01 3 (D) ©XHICfc^-C. fcl-t© 
icy— h^Sl 0 $t.lC/^"Si — -^•yi 

[009 1] C©<fc5lCLT^J&Lfc»JI>r-hlfeSllgl 

7lttefci:©a§lK)fti£. <i«tetfrt#14t$fc©3IJ£«2!g 

1©i§^ trifle. g*lfct,©-t?fcofc 0 ^t>*tfc>r- 

14tSt»tt-r. (1 OO) ffiKm©if©ffi;&ii©vy=i 
>ic*,«;h,fc4#te©y-h&ililSI£B5J&^#fco c©£ 
^blg©i£fSL®2S6iiimfcS'lblBI©B5lgSi$ 

[o o 9 2] *St6ff2ffi-r?te. ->u 3 >fl)i::lfc4bK£& 

i»/^<biii/K'ibi». mtm/m'm/m.Atmtt £ 

£|::«&©«lf lg£ S c £ t, pJfrTCfc.5. 
[0 0 9 3] 01411 ^HS5^IC«fcy?#P>+Lfc2g« 

-To 

[0 0 9 4] 01 4$#iS-r^|C. gfSlli. HfliBS'lbffi 
1 0 3NlC^/CUTgim{*K^®roaS$j!)<2~3 nm© 

fiiSici8*ur fc y „ *-*Uit±©j£S iciiSA Lfciv, 
ffc^. *3l!fc©«J*SlcJ:.5;5, s £lc<fc;h.l£\ Bt-lbBfS 
®|CJS£A<2~3 nrn©g-fb$Sigt£. £5t UTff2Jj!H--& 

[0 0 9 5] 01 51*. 013 (D) ©¥SS(*3£H©»T 

ia-a' ic»-ofc/\*>K«jg0^. HM*«tttti=-3t* 

[0 0 9 6] 01 5^#KB-r-5IC % A> K^f* •>:*©*: 
£lAv'J n^StlbRIi 1 0 3 Alcpg&LT/O K^-V 

^<D*y/h$^s-ib«!igi o3N*^^$ttrfcy. m 

fBMfc^lf 1 OSNlc^LT^-haiSl 0 3BA*. 
^f=Btlie-> 'J =1 >K-lb^g 1 0 3 AICPIS&LT V U 3 > 
Sfel O 3A<ff$j££*l-Cl*-5©>&<:bJ^.S„ 
[0097] K*it"CI*. Birfe-> U 3 

i o 3 ^roessm^i*. mzmm&mw.tf?- t-mm i 
o 3 BtzwE.#wmt<titi:i^mWiVim\z$}Z,m-e:. m 
ib v y a >mitmm 1 o 3 a as ^i/sib^if 1 o 3 n <t 

— hm«l1 03BJCJ— ^-tacktefclV 



(|g4(DllJS©ffi) 016 (A) ~ (C) 14, 43&91CD 
SibKCD^^a. fc<fcl/6^-§>ItSlb|g£&ofcilii9 

<*gs©s?it7jj££*-ro tztzL^m^m-c^oum 
\11sm1SLWm*. ®stmc-c&& 0 *3U6flmi=asi* 

[00 9 8] trf. eh 6 (A) ©xfucfcurigs© 

(«i31^) 1 o.ift«Xffil::8MKU ->V7- 
t/U— h 1 0 2 ;!><>£> BiJfB#i3!^1 O 1 *ICA r 

&lcflkf2Aa£i O 1 4>lc3|A*tT--S^jX^ A 
rfrf>K r^XlC^jy^x.. «Ui^W©I±2l£l 33P 
a (1 T o r r) SgglCiS^-T •&„ 

[0 0 9 9] £ £|CEl|iJ©ftJffigXfI^^y§g^j!>< 

v u ^ >sts 1 o 3 zmmimM i o i *\zm\ u *o 
mmizmTLtztm-s'i 0 4\zw.w.-t%>» zh\ztm<» 

SS^4 0 0°CIC^-r§„ 
[0 1 OO] ;*lc % P)$i3i;Tfc@1 0 5^b7v7JU7-e 
>XO •> |-7>ft 1 0 6lCiH;l6l&#2. 45GHz© 

v-f * □ i amtfitft U mlSB^ v7;u7-f >XD"; 

h7>ft1 0 6frP>^mi*«1 0 7£ilLT«i3l^1 
O 1 rtlCHiIfBv-i'<7 0-fiE^#AL.. ffUBffliS^ 1 o 1 W 
lc;S^£©K r ^X-?££j£-r&o C©«fc5lcLTK 

r**X^II!ieSti-fc^^Xv|cS{rlBvU3>S«1 0 3 
©«®$BSt-C<tlO:y. ^©Sffi^7X*$t^*-r 

[01 01] ^016 (B) ©XSI^fcL x "C. BtJlfiM 
38^1 O 1 ©l±2)£ 133Pa (ITorr) HSlC$t 
&U ^fBv-V7— ^"U- h 1 O 2frf>#£lfc9 6. 5 
/3/0. 5©K r/02/NH3jla**X*3IAL. V 
•J3>^®|C3. 5nm©v'JaV8HbRl0 3E$ 
»>i!t-r^„ RJrM©ISJ»©->y a >Bt^blSI 103EA^ 

7lfi$*S7L. Jbl:Kr/02/NH3;l^**X^A 
r #XlcS&U-Ci*glbI*l£i|§x-5). 

[0102] ;^ic0i6 (c) ©xgicfci^-cf&jjfc;**!. 

fci?sibis i o 3 e hmmmt lt. hiib<7-*- h 

$6!^IH1 0 3E±lcy- H111 0 3F$^REt-§o * 
P,|c/^-->^xig. -f^->, t £AX?i. ^eiKff^x 

[0 10 3] El17tt. #£3fc##f|:: £ fcy;ffl5gL*:B5© 
«VSSM*ICfcltSH^ttK*0*©5§*S&*«t K r / 
02/N Hs^'X^roN H3**X©jl^J±©il^^*-r. 

[O 1 0 4] 01 7 5#fSP.-r-SlC. fl3fe»«rlCj;y;H^ 
LfcJS^ttK^O+Wfl^ltliK r/02/NH3**X 
©;I^ibA<9 7/3/0~9 5/3/2©ffiffl-CI43ia 
Mlc^bL'tCt^. -e-4xfel±NH3©it^^«A^-ti--6 
tJST1*K*0*©S6^M6<^y. ft*o y 
©a>!><iifiD-t£©j!><:bfr<5. 4^1- K r/02/NH3*'X 
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0>;1£ifcA<9 6. 5/3/0. 5m&0)m-BilZ®Z > n% 
[0 1 0 5] Ell 8 1*. 2^-f^->H«»#rS-(7l?^U 
K(D^®^f>©a?$^*t"„ 0184". V'J3>. M 

Co i o e] eii az&m-rziz. MiHKaitBi*icfc 

•5. ^-C*Ui0^-r-5«fcaic. 01 sOv'Ju^BSM-lblgl:: 
fcl*T v'J n >/v'J a >BIS<bllI?MSI::;gmLT^.5 

t%x.Z>tl. t<Dmm. 01 8(Dv'Jrj>K^bKlcfc 

CO 1 0 73 01 9l***J6HSffilc«fcSBSSlbl8l(0'J- 
^*3!Ea)EPAom^«c#tt^*ro fcf=L@1 9*. tb& 

©fcft ic^? >r t p aw X7 1= «t zmtmmmomiz k 

r ^X-7^<DHS«aa^ft*5<fA^of = H-P)10)^b 
H0> U — 9 «9K4«tt t . MiMbl= J: U JMt $ tifcit-fblg 
<D ' J — <? W. 3S *Mt *» * U T I 1« . 

CO 1 0 8] 01 9^#Bg-r^lC. K r TT^XTjfBttlC 
<ky*l^7km^$l6SLrANP,K r/0 2 /NH3**X$ 

^Lfcu— ?^3g(0fii)!)<2~4«itM'>LT. 

, )-<7ft&t>mt>tiXl'>?>Z. t tffrfrZ. 
C0 1 0 9] fc*>\ 5tlc|JtB^Lfc01 0*lcl*. C<D«fc 

5 izLXKf$.2ntzMWitm<D 'j -<? ass^te t mm<o 

CO 1 10] 01 0£j¥tf#Kg-*-&|::. *3IJfi(7)»$ffilc 

*y k r mM&fi-Dtz'&X'MtfL£*itzM.w.itmte. mm 
tei.mxMtfiztitzmtmt mm* u — * «3M*it ** 

3S<Dffi*<1 x i 0-2A/cm2|cia^j:^ci:A<^*N 

•So 

Coi i i] ^SUSJ^Sicfc^KSIbia-ei*. *-<d«k 

9tc»mmj&m<i(Dmtm&L±izmixtzi<i> 
•btvf, v'jaxo (i oo) ffia>*£:f>-r. eowx 

Mrs C 

Coi 12] ±aLfc,tai: t ^®$iaa**^^Lr 



iUIKDv 'J n ostein £JBj£-f S3 1 
COI 1 3] **^Sa)^l-i3l^TC<DJ:5^^»^Lt^ 

frm&m&tfm'p l-ci^-s c t tzimu < % stasis* 

otmz.t,tiz>. *mmmmo>m.m.itmx\AK r<D^*r 
m.\tmmmm i mmtrnzvct-nb i / 1 o &itx& y . 

SU6roJK®-c?l*. &M1bl£4'<DB§Mlbl8l+(D7KfSta<'J>fc 
/s i 02^®-e<Dx hu;*A<*g*Q£*u -€-<o$sms+ 
fFiE^aibBS*ro**i8JSA<. *®^&s^lc^JL^r 1 

o12 cm -2felT, S*L<I*1 OH cm-2|iSiaTlcM 
«k*l WTi8Sa)Mm^t,- z t -> y n >B£S<lblg(D 

CO 1 1 4] «Hlt»tt-ea.. BrS<DP®cDv'J 

3 ^M.witmtfmm2*itzm&x-v-< □ as/ w-eo« 

A^ihto^Xvae^HTL. *<ilCKr/02/N 
H3;I^**X^A r**Xlca«ILTKS1bX|i^*|^r 

33Pa (1 To r r) ifilSlC^JtLfc**. glfHv-V 
^"U— HO 2A^ib»IEtt:9 8/2CDKr/NH3 
I^A'XSiAb. v'Ja>HaiblS<DSjSlc|t|0. 7 

n mC0-> 'J n >a^bK^^^/^^Lr3!)^ C>MM1bX|g$||7 

|c-> 'J n >M-lbKA<^fi£*tt. ck « Biim^tf^lgA* 

CO 1 1 5] *^Sfi^@irJ:SKS^ia-ei*. 5tlc0i 
8 -eittBj Lf=ffi*lcfciti)->'j a >/KS1b^®fc<fc 
t;KS1bl!IS®^cDMm<D;-8ftl*, ^IfEKSIblScDJilcS 

Co i 1 6] 02 oi*. f!tBBSS<blS(D^Slc#5a* 
Wfizfa y 7 -f ^(D^bSieiBSMlc^-ro 

Coi i 7] 02O$#P.-r^lc. SJStl*itirfei?Slbl8l 
(D*0<t. atlfEKS-lblStTlfecDv'Ja^Sttita)^ 
U . c <D«(RjliHlfeKM'lblSA<fi!tfi LT *ft}# * 
tt-5» ^-otS^ miSKM-lbPli^tLTliKSIbK 

ft^mmzm^. -J5&mt$&v, miMWitmt^') 

a >&WLt <DS0l*S1bKiriftt>*ifi)c^ ^-r * c £ left 
-5. KS4b|gas«)M«*<eA-rsa?*li-ti-t^lf 

tN2~3 nm!C|gP,^rfcy. ttoTgiHEKa-lb^a)* 
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®lCf£&J&£*l-5g'lblBtDIS£*,2~3 nmlCfg^fli,,, 

4blB£fisy£Lfc. *fPJi<Dm5(D3IS6(DJ&?gl::<fc.5¥SB 

[0 11 8] 02 1 (a) ttvA-a-hu>f7-<yu 

[0 1 1 9] 02 1 (a) £#<5P t -f -SIC @i©vtP 
— V\sl/=f-T<< VU— *>3>l*'>iJzi>Stel 003$ 

T&MtfLL. MfilZtltz KL/>f$ C VD&IC«fc yj&J* 

**ifc->U3>^blSi oo 2ic<ky^E«L. £t>ic. 
lillB->'Ja>^bBSl OO 2^«lx.lf CMP^^iflCcfc 

Co i 2 o] *mm<Dmm-eit. cmp»icj:*«hb-> 

•J 3 >®-fblg 1 0 0 2 (Dej&I?i©&. v U n 

8 0 0-900' C(D^b1t(D|?ffl^lC^-rCi:ICj:y 

«&Ba<b£mv m±mtiz& VMf&2titzis>j zi >M 

ixfcvyzj>^®^^s 0 *Sififf$ig-c?i4. SlJS^ffii 
£i?U*(0#!ilS-e. k r ^Xvic«ky*SiH^7k*^f^ 

£L. fMKr/02*'X$iALtvU3>HLI 
CO 1 2 1] ^HJ6(D &m\Z J; *ll4. 02 1 (c) \Ztp 

fcurt. vy3>K-lbBSi*-«^ll*-e^fiE$*i. v 
•J 3 >K^iso)igS(DM'>*<± c 6 c t i4fct^„ c<ok 

'J^^MKDQBO (Charge to Brea 

kdown) #1414. »mz§.»v. JiAm^Sl 02 

CO 1 2 2] tWB*>'J 3>BHblS^fit3)E<DJSl^baicj; 
o-C»$j£LfcigfrlCl4. 02 1 (b) iC^.fcdlC. v 
■V O — h L/>f7-C V U— v 3 XDt— 'tfktfXZ: < £ 

<&-SlgilbA<38L< *3SBJJ0>^Xvi§1bl::<fc*i 
I*, "r— ^foTt. y+P-H/>m 
V U-v 3 >ftSPT-CDv'J n >»4blK<Da*IBMbl4fic £> 

<D£ ?><f-SmWffi^±*<pI^<t/j:i). ft3fc<D&gMbfci: 
CDtttTCte. 014 (b) IC^Lfc KU>^ft95t?CO??ft 

B§lbl£<D-»IK1blces^'&ffl)ftlc t J; y. ^#Btepicift 
7 0&*Mgro^-/<ft*m^*lTOf-*<. *4fc9H::j: 

*U4. 9 ojSroftS^ffiactA^^-e&^o 

CO 12 3] 02 214. ->y 3>S«^$59 OtlCIy 



1 (D¥IKI-«eoT3 nmOS^IC^fiELfcv'Jnr/^b 
BIO) BffS 

CO 12 4] 02 2£#Bg-r£lc. if(D®J:lctl$(-/«j: 

-So 

[0 12 5] Z<D&5\ZLTtetflt<*ltzMibmVit>)- 

^m^WEfc£<Dmawi#tei4S#-t?fcy. tot* 
(* e ogtimft) 02 3(4. *&wo>n6<Dmmi&m 

0 2 3 ffc|c0 1 TlfcBJi LfcSP^Icl4|5|-(D#P.^ 
£#L. ittBJ|£«B8-rs o 

[0 12 6] 02 3^#Rg-T^|C. ^SIJfi05(D77-VV 

m 3 ©iijs^^^fciim 4 ©sijfijfj ffiiz j: sushis 1 

[o i 2 7] 02 414. szaw^'r^^'JSf 

2 0|CfelxTBillS=l> hO— )\,?— hWI1 5IC##ji 

[0 12 8] 02 4^#!«-r^lC. fIfgSia«:|S 1 2 A 
^flt^^v'J 3 >K1blSfccfci;a-lblSa>/'C> Kfltif 14 
fIlBn>ha— >u>r— hmt£l 5-v(D#gri£:*ai±0>8i 
Jiaic^^^a— >y*f— h^f-ii 3 0>me<D£'tblc 
*y*S<*»U «MB?**n'ttMl 1 A'4>lcfl|j££ 
tlfe^-vHWhDyli. ffJlBv 'J 3 >K1blS(De« 

Jl/h/WAI h>*.;U^3St LrSjflL. 7P-f-f> 
Hffil 3+lcjiA^tl^o 
[0 12 9]-^. 56IC01 5T-|ftB«LfcJ:5lc. C(D 
«t3^^at*:KI4. BUiB^^ y va> €'J*^2 O©* 
• ^j^^-ttffil-fcLNrtt. ^-Vt-^Jlll 1A(£a)<5aSl 
B^l-St L.Tj?t^/K-f->v-v;U/<y T &J&!$.~? %>tzlt>* 

h >^;ums5i4^SWics§jh* 

[01 30] 025 14. 02 3(D777va> : E'Ji : f' 

2 oicfcit-sfiiis \-->*>v&.mwki 2 A©M1#-1 
0 3<7)y7^icster^-ro 

[0 13 1] 02 5£#Brr-SlC. fII3 h 
1 2 AI401*na^A</h$l^-&lcl4^ftlC'|5Lxy— ?a 

^mS*<Hi*D**i-fc«^l=l4 h>^;uB3itA<3giiiL. S 

mvaxn^mzistin<nm^^^no^tt^mzti 

[0 13 2] 02 3fl)77 , y>a^ : E l Jfl : '2 OlCfct^ 

r. 01 6 (a) ~ (o a>T.m-C'j&mzti&mtm 
1 o 3 e $grte k ^*n>&mm 1 2 a t Lt«oti& 

ICI4. BUIBS iS«1 1th>^J6ii12AtCD^ 
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A ©BUS £ 3t'J> $ -ti- 4 C £ A<T? £ -5 ZL t £jgG* L T fc 
(»7<D3&66J&{£) laLfc^Xvjfflufci 

tfi£ fcffi L,fc*S£BJJ<Djg 7 (DHJfitD^SlC J: & 7/ 7 'V V 

l*|Sl«05W^«it$^-r^)EPROM, EEPROMH 
[Ol 3 3] 02 61*. ^HJS(DJf^(C < fcS7 : 5-V'>3. 
[O 1 3 4] @2 6j#If5lC ftjfa^^-v^a.^^ 

•JX^Iii'Ua^Stti 20 1 ±lcJKfiE$tiTfcy, 85 
fBv'Ja>S«1 2 o 1 ±lzmtfL2tit- \~>^-)^Mitm 
1202i. HiJfE h ls*)Umtm 1 2 0 2±|C^fig^^, 
fc7D-f^ h 1 OMIi>U 3 

>-y- hSS I 203t. BiJfE£$£S v U a >y— hS 
tt 1 2 o 3 JircaufcJBA^frfe v 'J 3 >^blg 12 0 4 
fc<fc v 'J 3 >S-lbflS I 205t, Bijie v 'J 3 >^bffll 
1 2 0 5±lc^fiE*tL3>ha-;uy— htffiffllJSt 

4*2fl>5jSIv'J3>y-H1i1 20 6t^b«J$ 
Stir 1*5. *fc0 2 6«K V— X$liiL KL/-f>f 
IS. n>-Si<7 h7h-;K — >tc<t*a>ig^i*T&B§ 

LTfHeLTLN-5 0 mz*s>)=i>mtm-\ 2021*131 

OUSfiJg^-elttB^ Lfc v 'J 3 >ISlblBtJBU£;*}£ icj: V . 

v 'j 3 >^ib« 1204 ts&itmitm 1 2 o 5 <d 

[01 3 5] 02 7~I23 O 9 a. 

[O 1 3 6] 02 7 £#ffi-f yiJa>S«1 3 0 
i < — ;u KlUbK I 302l:j:y77-r>i^ 

EEfflh^>vX^«J|ECA<iifie^*tTj3V. flJfEfUiSA 

~cro&*i=fcuTiiijfEv'j3>£i£3 o 1 rossio 
U3>K<bBSi 3 o sA^^^+trt^-Sp MI5^<— ;u 
KKlbK 1 3 o 2 lijURK-fbSS (locosS) -£>v-v 

[o 1 3 7] *XIH»Si::J3iiTM:.. SS$*3g7kf£|& 
KibKai/S^P^(DfciftlcK r ^^^X^rJBie 

mcxtbz* 

[0 13 8] ^«C0 2 8<DXSUtJL^T. >=E'J-bJU« 
Ht A t> filfE v 'J 3 >ffiHb8g 1 3 0 3£&£ U #7 v 



HSfi<D^®1 t(5|t$lcLT. h^Jmtll1 3 04j 

[0 13 9] 5fcO>SJ£ff2jg1 <tl^«IC. flJIE 

312S§S (*a3^) 1 O 1(*l£KSlci#SiU HUiefiiS 
I101 *|Cv-\"7 — 7U— h 1 O 2frt>A r 
Af -So ^IctiJfBA r K r tfXlcgjtt*.. fflS^ 

1 O 1 fp<0E.}3& 1 T o r r SSlC^-T^ 0 

[0140] mi v 'J 3 >B8iblB1 1 3 o 3 
Lv 'J 3 •vigfflSLfciiiJtEvU 3 >S« 1 

0 5<DvU3>a«1 O 3 4: UTHilfEflttS^ 
1 O 1 WICSJIAL. Jn&«ft£<§*.fcSim-& 1 O 4 left 

s-r-So $f>icitif4(Ds^*4oo o cicis^-r^o 

[0 14 1] £ "ilCltiJfElnllfiSSifce 1 0 Sfr^VTfc 
=54 Zs^U-j f-7>ft1 O 6lcjaJK3aj!)<2. 45GH 
z <&V-<^D-££1#Rgemu flf3^-f ^DSE^flfE . 

ffi 0 7£aLTHtiiE5aasi o i wicsPA-r-s. mie 

•>'j3>Sfi130 1ffl$I^ Z(D*5l^LTfltHE«i 
1S1 O 1 *IC^J$$tl.<5B85)SK r 77X-7IZBSS-T 
^ctlc^y. BljfE*ffil 3 O 1 (Dv'j3>S®*^SS 

[oi 42] ^icBUfEvvr?— M 02*^ 

bKr^X. 0 2 **X$2iALTfiIf5lilSAlcS1lfEh> 
+-JU*fe^<t<C^V , j3>K'|bKl 304J. 3. 5n 
m<Dm$\ZtetfLL. StL^rmi (D^|ga:> , j3>g1 3 
0 5$. BillBv , j3>K1blg1 3 0 4$Sa*5lcltW 

[0 14 3] iSSEJB&lflSSEffl h^VvX^r 

^JS^HJB. ClCfcL^TfiillEm 1 0>£*SS->U 3 >g 1 

\~>^-)umitmt 3 0 4±i:®^ mio>^*ss->'j3 

— > 1 3 0 

[01 44] :fl)i7f>y*. sfe;*£ffL^. ^«aa-> 

[Ol 4 5] ;J1J|C0 2 9<DX?il;fcL>T. 5t<»|g3CDII 

itm 1 3 O 6 B©0 Nfi|jt£Wr-5$6«iflS 1 306$. 
HiJtE£*SBvU 3 1 30 5WSS£S5<k-5 

[0 14 6] C©ONKIi. ^(D^aicL-C^-r*. 

[0147] jis^g mmm) i o i 

U h 1 O 2;frf>^A$*tTl^- A r 

X£K r tfXlc^TLTSiAU 5aSSW0)lE*£l 3 
3Pa (ITorr) ff SlntS^-So «IlE7X* 
^*tlfc^$SS->'j3>/\'-Si->1 3 0 5^t5y 
M 3 13 0 1 SStlfEfflSS 1 O 1 WICSIA la 

mmmzft-otmi* i 0 4ic«m-r<&. zt>\ztm<D%. 

S£40 O-ClciS^-r-So 
[0 14 8] (^tt^;KSl O 5A^J3;ft&*<2. 
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4 5GH z(DV-<^P^$flSB : 7vT;U^'f >XD'j h 
T>^^-1 0 6l-1ttlHli:£*#$&L. ffH2v-f^P3E$ 
BMe^vTrt^-f >XD«; h7>ft 1 O 6A<>£>iiJiE^ 
a<*«1 O 7^LTWlHfflia^1 O 1 rtlrlHAL. ffi 

•>'j3>/W-> 1 3 O5 0)$ilj:K r #XlcBiS£ 

[O 1 4 9] ^ICfllBiaSSl O 1 1*KE>a2i£ 1 3 3 P 
a (1 To r r) H£lC$t#Lfc£S. «Fl2*>-\»'7-^ 
L/-HO 2^f>fllHffia^1 O 1 Wi-K 
#X^AL, ^JSl v U a >*Slc 3 n m©y U □ > 

■Htm*****-*. 

[oi 5 0] ?Q-3ero«$&£-B$f¥jtLfc 

KrR 02#Xroa!IA£f£ltL. 3l£#g (ft! 
3^) 10 1l»)$i§lLT^b. 

11 0 1«©EA$1 3. 3Pa (lOOmTorr) 
gSElcKSU Stf 2. 4 5GH z©V-f ^P&^flJfB 
ftJJl^l O 1 .W=«IIB95?7iU^-f>XPt/ K7>ft 
1 0 6^£>tfttSL. fflS^rtlcSSBScD^^Xv^*^ 

[O 1 5 1 ] C©<k5ICUTON8S$ 9 nmMLfct 
©l»*ttl=*rt-*tt#1t**e > ;»v*\ atf>TJ^-3SBIA< 
[0 15 2] C©«fc5lcLTiinteoNHg£PJ&l.fc&. 

0 3 oroisicfc^-cismiifflRi/teSEffl h^>v?x 

S^B. CKA^&ililgl 3 0 6£A$— =>-?|Ccfc 

BfHEHiiSB. CJilC^fi!c$*lfclHblS 1 3 0 3 
L. mr!2«HEB|Cliy— h^bffi 1 3 O 7 $ 5 n mCDJ? 
ZizterfLL. «rte«mcicy- h®^b8Si 3 0 

8 £ 3 n m(DJI£ |Cfl$fi£-f -5. 

[0153] *a>&. 7^— iuKmbm 302m 
-r*^(*«it±ic»2G)^$sav'j3>^i 3 0 9si; 

->'J-9--f K113 1 0£«S;*lcjfiM&L. *P,lcBtFlBm2 
CD£$Sfiv'J:a>Jf 1 3 O 9Rtf->'J-9--f Kg 1 3 1 O 
^/^^-->yLTIfHBSmi±ffl h^>v?X$HisEBS3 
J^l/ffiSEffl h7>vX^^ClCir— hl@1 3 1 1 

Bfc«ki/i 3 1 1 c^^ti^tt^fiE-r*. *f.icffife> 

^ YHzA^ifjAlcStJfcL.T'y— 3 1 1A» 

•r-s. 

[0 15 4] 03 0 fl)Iifl)t. SiHWtf*#(*Xig|C 

[O 1 5 5] ^B^-^li, Ctlbfl)J6iKl 306A, 

1 306Blt. *©lgJ?£ft3fc(Di^b|g^m4bl|g©&i»i 



*>. ztit.a>v'j3>K^b^l 3 06ARl/vU3>S 

^bisi 3 0 6Bi±siiaibLT4,s»<i:mmfi<)!|$it^* 

iUbBg 1 3 0 6 ARtf v 'J a >§lbP 1 3 O 6 BI*«S 
[0 15 6] ^ffi^^-Vva^tUfTtt, 1*&<D 

»^^&^*i!if^A<emi±r-ftjt. season* 

CtA<-e#. h>*;U*feS§K(DS&lbfttffljLe> 

[0157] *#gej}ic,fc£:7^vi;**'j0^i*iiijie 

«ilSl 306A, 1 306B*tffittfcliSM^W^--6C. 

&fr&>z>ivtm&W)m< 5 vssotii^aET'Pi^ic/j: 

4«ffi**y t2«rKl±ti^L. #^^^.^lHlS!ct^2 
[0 15 8] fcfc. 3 O 6(0KfllJ^I*±i3ON 

£>fc£o«iig. m&&m2 tmmo>mimfr*>uzNm 

it. fc-5lM**iSJ&<84 tl^tffcKS-lblgTrfcoTt «fc 
l^o filia^lHi 3 0 61*. S'lblSS3J:i;^blS 

wiiLfcoNo«3t. m-ibisi. a^us. mtm. mm 
& mxmm u:non om&tef or t <fci> 0 tais 
*&*§is 1 3 o e t Lxi*-?tio>m'&zm&fr\t. jam® 

h^bl««b(DS^tt^fflBIS61t^i:^#l£LT. 

(»8<D*Sfi^) ID 1 ©SIJ fflt^fc. Kr/027 
-f ^7 PjffiaS5S^^7X-7lCck^^- h^blSCD^ 
fc^LNliAr (^fcliKr) /NH3 (*fcl*N2/ 

H2) v-r^pjKJSIifiS^S^^Xvic^SY- hSib 
• (^IMSO I ) Oi/NJt^iH* 

(Dmmfimi^± , £3.it§}}ft&?T5 s o i ^ti^icfccN 

[015S] B3 1tt. tSSffiSO I HSig^-r&M 
OS h^>vX-Si03ESffil2l^iF-r„ 

[O 1 6 O] 03 1 1 7 O 1 I*. n + S 

fe«.^l4p + 12(7)1g»6t*2iH*g. 1 7 0 2I*. N i S 

i fcifttv'J-tf-'f Kg. 1 7 0 31*. T a N. T i Nft 
ifOaSmitM'IbtlB. 1 7 O 4I*C uH<D&JSJI. 17 
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0 5l*TaN. T i NttizOm'St&g.itmm. 17 06 

\tn + m&&ivtp + m<D&teVi*m#m. 17071*, 

A I N> Si 3Ntf$0)g.itV!l&mm~ 1 7 08IJS i O 
1 7 O 9 1*. Si 02fl. BPSGg, tL<l*f 

*iz>zMfr&t>i±tzi&mmm. 1 7 1 bttn*sKw 

^Wi. 17 111*, n.+SV-XiU. 1 7 1 2l*p + 
SKU-OHSL 17131*. p + U7-XfIii£. 17 
14. 1 7 1 5I*<1 1 1 >*lRj|cE[SjLfcv'Ja>^ 
#(*ff . 17 16 l**SgSHa>0gijiifl£fg 1 (D^WIIC <fc y K 
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